A role for oxygen-dependent mechanisms in killing of Leishmania donovani tissue forms by activated macrophages.
Leishmania donovani, the causative agent of visceral leishmaniasis, infects macrophages (M phi ) of susceptible vertebrates. Immunologically activated M phi are leishmanicidal, but the mechanisms involved in the killing process are not well defined. We sought to investigate the role of reactive oxygen intermediates in the killing of L. donovani. Both the free-swimming promastigote and the intracellular amastigote forms were found to be susceptible to killing in vitro by hydrogen peroxide and other oxygen intermediates. Upon phagocytosis by mouse peritoneal M phi, promastigotes elicited a significantly stronger respiratory burst compared with amastigotes as measured by release of superoxide anion. Although amastigotes do not elicit a strong burst of M phi oxidative metabolism during the initial phagocytic event, immunologically activated M phi that acquired leishmanicidal capacity could be triggered to release substantial amounts of H2O2. Hence, the development of leishmanicidal capacity was correlated temporally with enhanced H2O2 generation by the M phi. In contrast, M phi that lost their ability to release significant amounts of H2O2 after several days in culture were unable to eliminate their parasite burden. Catalase markedly inhibited the elimination of amastigotes by lymphokine-stimulated M phi. In toto, the results implicate reactive oxygen intermediates in killing of the tissue form of L. donovani by its host cell, the mononuclear phagocyte.